Background: Ethnic minority groups in Western European countries tend to have higher levels of overweight than the majority populations for reasons that are poorly understood. Investigating relative differences between countries could enable an investigation of the importance of national context in determining these inequalities. Objective: To explore: (1) whether Indian and African origin populations in England and the Netherlands are similarly disadvantaged compared with the White populations in terms of the prevalence of overweight and central obesity; (2) whether the previously known Dutch advantage of relatively low overweight prevalence is also observed in Dutch ethnic minority groups and (3) the contribution of health behaviour and socio-economic position to the differences observed. Methods: Secondary analyses of population-based studies of 16 406 participants from England and the Netherlands. Prevalence ratios were estimated using regression models. Results: Except for African men, ethnic minority groups in both countries had higher rates of overweight and central obesity than their White counterparts. However, the Dutch minority groups were relatively more disadvantaged than English minority groups as compared with the majority populations. The Dutch advantage of the low prevalence of obesity was only seen in White men and women and African men. In contrast, English-Indian (prevalence ratio ¼ 0.87, 95% confidence interval (CI): 0.81-0.93) and English-Caribbean (prevalence ratio ¼ 0.82, 95% CI: 0.76-0.89) women were less centrally obese than their Dutch equivalents. The Dutch-Indian men were very similar to the English-Indian men. The contribution of health behaviour and socio-economic position to the observed differences were small. Conclusion: Contrary to the patterns in White groups, the Dutch ethnic minority women were more obese than their English equivalents. More work is needed to identify factors that may contribute to these observed differences.
Introduction
In most populations, the rates of overweight and obesity have steadily increased over the past 20 years with some countries being more affected than others. 1, 2 Data from the Organization for Economic Cooperation and Development, for example, show remarkable differences in the prevalence of overweight and obesity between countries. For instance, British men and women have higher rates of overweight and obesity (56.4% and 65.1%) than their Dutch counterparts (39.9% and 51.1%), respectively, in 2007. 2 The reasons for these observed differences between countries are unclear, but may relate, in part, to the differences in health behaviour and related policies between countries. 3 Indeed, the current obesity pandemic reflects the profound changes to society over the past decades that have created an environment that promotes a sedentary lifestyle and the consumption of a high fat and energy dense diet. 4 Policy-driven structural changes in the environment may shape eating and physical activity habits and consequently affect body weight patterns; and these may differ between countries. Evidence suggests that ethnic minority groups, especially women, have borne the brunt of the obesity epidemic in many industrialised communities. 5, 6 Many overweight-and obesity-related diseases such as diabetes and hypertension are correspondingly high among most ethnic minority groups. [5] [6] [7] Several factors may contribute to the observed differences, including a lower socio-economic position, differences in culture and the level of acculturation. 8, 9 The broader, national context in terms of health behaviour and the health-related policy in the residing countries may also have a role. 10 Ethnic minority groups living in countries with more obesogenic environment, for example, may be more susceptible to overweight and obesity than those living in countries with less obesogenic environment. Crossnational analyses of international data such as Organization for Economic Cooperation and Development have identified the importance of broader societal and cultural factors in shaping the overweight and obesity epidemics. 2 Although cross national analyses constitute a potentially important approach, they have not been the focus of research on ethnic minority groups living in different countries. The national circumstances that promote a sedentary lifestyle and the consumption of a high fat, energy dense diet 4 could have a major impact on overweight and obesity among ethnic minority groups in different ways, and consequently differences in prevalence of obesity between ethnic groups living in different countries. Data on ethnic minority groups with a similar geographical origin, who have migrated under different circumstances to different countries, provide an opportunity to carry out comparative analyses that will facilitate greater understanding of ethnic inequalities in overweight and obesity.
The main objectives of this paper were therefore to (1) examine whether Indian and African origin populations in England and the Netherlands are similarly disadvantaged compared with the White populations in terms of the prevalence of overweight and central obesity; (2) to determine whether the previously known Dutch advantage of relatively low prevalence of overweight and obesity is also seen in their ethnic minority groups and (3) to assess the contribution of potential determinants to the differences we might observe.
We hypothesised that the magnitude of the risk of overweight and central obesity would vary among Indian and African origin populations living in different industrialised countries as a result of exposure to different national contexts, different cultural identity due to varied migration histories and different early life experiences (Figure 1 ). More specifically, we hypothesised that the differences in rates of overweight and central obesity between ethnic groups living in the United Kingdom and the Netherlands would reflect the differences observed in the majority populations in those countries (White-Dutch and White-English) because of exposure to the residing country's national context. Obesity between English and Dutch ethnic minority groups C Agyemang et al
Patients and methods

Methods
This study is part of a developmental project to work out approaches to cross national comparisons as grounding for future multination comparisons. 11, 12 In Appendix 1 we define the ethnic groups and give brief histories of migration [13] [14] [15] (Appendix 1).
Study population
Data for these analyses came from population-based studies, which collected data on cardiovascular disease and risk factors in South-Asian origin and African origin as well as European origin populations in England and the Netherlands. The data on the English ethnic groups came from the Health Survey for England (HSE) and the Newcastle Heart Project; and the data on the Dutch ethnic groups came from the SUNSET Study. Full details of the studies have been published elsewhere. [16] [17] [18] Short descriptions of the studies are given below. The HSE comprises a series of annual surveys commissioned, until recently, by the Department of Health and was designed to provide regular information on a range of aspects concerning the nation's health that cannot be obtained from other sources. The HSE 1999 and 2004 focused on the health of ethnic minority groups. In these years, the general population had no nurse visit, so data from HSE 1998 and 2003 have been used to allow comparisons with the general population. The individual response rate for the ethnic minority sample was 60% for surveys in 1999 and 63% for 2004; the equivalent figures for the individual response rate in the general population were 69% in 1998 and 66% in 2003. Ethnic groups were classified according to the self-reported ethnic origin of the respondent. 16 The Newcastle Heart Project was carried out between 1994 and 1997 to compare coronary heart disease risk factors in English Indian, Pakistani and Bangladeshi with WhiteEnglish. The White-English sample was drawn from sample of the family health services authority register used for the Newcastle health and lifestyle survey. The South-Asian samples were drawn from the full register. The response rate was 67.5% for South-Asian and 64.2% for White-English people. Ethnic groups were classified by name analysis confirmed by self-report and grandparents' place of birth. 17 The SUNSET study was carried out to assess the cardiovascular risk profile of Dutch-African, Dutch-Indian and White-Dutch people. A study sample of 35-60-year-old people was drawn from the Amsterdam population register. People were approached for an oral interview between 2001 and 2003. The overall response rate was 60% among the ethnic minority groups and 61% among White-Dutch. Ethnic groups were classified according to the self-reported ethnic origin of the respondent and/or the ethnic origin of the mother and father. 18 Measurements Although data collection in the different studies was designed independently, similar physical measurements and questionnaires were used in all the studies, giving the possibility for the combined analysis of their data. In addition, a cross-standardisation of data was undertaken to ensure that questionnaires were as comparable as possible between studies. To achieve this, two workshops composed of all the collaborators and a methodologist were held in Academic Medical Centre, University of Amsterdam to discuss methodological issues including standardisation of content, formatting and analytic programs. A standardisation protocol was then developed and all the individual datasets were combined into one database.
In all studies, height was measured without shoes with a measuring tape. Weight was measured with the subject lightly clothed with Seca mechanical scale in the Newcastle Heart Project and the SUNSET study, and with Seca (Hamburg, Germany), Soehnle (Murrhardt, Germany) and Tanita (Arlington Heights, IL, USA) electronic scales in the HSE. The height and weight were measured once in English studies and twice in the Dutch study; hence the first reading was used in the analyses. Body mass index (BMI) was calculated as weight (kg) divided by height (m 2 ). Overweight was defined as BMI X25 kg m À2 for European and African populations and BMIX23 kg m À2 for the Indian population in line with the international guideline. 19 Waist circumference was measured at the midpoint between the lower rib and the upper margin of the iliac crest in all studies. Waist circumference and waist circumference-derived indices such as waist-to-hip ratio and waist-to-height ratio (WHtR) have been used as measures of central obesity. 20, 21 WHtR has been shown to be an effective predictor of metabolic risks, [20] [21] [22] which may be due to better estimation of the relative fat distribution among participants of different age and statures and the possible independent effect of height on the metabolic risks. 23 In this study, we used WHtR as measure of central obesity for two reasons: (1) because hip circumference was measured differently in different studies and (2) because the Dutch groups especially White-Dutch were taller than the English groups, potentially affecting the comparability of the waist circumference index. 23 Evidence suggests that the WHtR cutoff value of 40.5 cm offers a simple, but effective index for identifying overweight individuals and those of normal weight who face higher metabolic risks. 20, 22 Hence, we defined central obesity as
In all studies, participants completed a similar questionnaire that included educational level and employment status, physical activity (playing sport and brisk walking), smoking and alcohol intake. Educational level was based on the highest qualification gained and was classified as 'less than secondary school or an A-level certificate', ''A'-levels or Dutch 'A'-level equivalent (VWO) graduation certificate' and 'those with polytechnic or university degrees'. Employment status was classified as 'employed or in fulltime education', 'unemployed' and 'other economic inactive or retired'. Play sports was classified into yes or no. Brisk walk was categorised into no brisk walk or brisk walk X1/week. Smoking was classified as 'never smoker', 'ex-smoker' and Obesity between English and Dutch ethnic minority groups C Agyemang et al 'current smoker'. Alcohol intake was classified as 'never drink', 'ex-drinker' and 'current drinker'.
Data analysis
The age delimitation of participants in the HSE was X16 years, in the Newcastle Heart Project 25-74 years and in the SUNSET study 35-60 years. Because of differences in the ages covered in the different studies, only those aged 35-60 were included in the analyses (n ¼ 16 406). The HSE 2003 and 2004 used a complex survey design, therefore, the samples were weighted to correct for the unequal probabilities of selection for different classes of respondents and for non-response. The prevalence rates were age-standardized to remove the effect of age from comparisons between groups. Direct standardisation was applied for both sexes for descriptive analyses, expressing male and female data to the overall population, with the standards being the age distribution of the total population. The w 2 tests were used to assess differences in categorical variables. Differences in continuous variables were assessed by means of analyses of variance. Prevalence ratios and their 95% confidence intervals (CIs) were estimated by means of Poisson regression with robust variance and adjusted for individual factors that are known to be associated with overweight and obesity: age, socio-economic position, smoking and alcohol intake. [24] [25] [26] For these analyses the Dutch groups are used as the reference categories. Data were analysed separately for men and women. All analyses were performed using STATA 11.0 (Stata Corp, College Station, TX, USA).
Results
Characteristics of the study population
The study characteristics are presented in Table 1 . Among Whites, both White-Dutch men and women were older, taller, had higher education levels and higher smoking rate, but lower BMI and brisk walking rates than their White-English counterparts. White-Dutch men had a lower WHtR; and White-Dutch women had a lower alcohol intake than their White-English counterparts. Among Africans, Dutch-African men and women were less educated and had lower rates of alcohol intake and brisk walking than English-Caribbeans. Dutch-African men had a lower BMI, but were more likely than English-African men to smoke. Dutch-African women had a higher WHtR than White-English women. Among Indians, the Dutch-Indian men and women were less educated and fewer were employed, walked less briskly and smoke more than English-Indians. Dutch-Indian men were more likely than English-Indian men to drink alcohol. Dutch-Indian women were taller and had a higher WHtR than English-Indians.
Prevalence of overweight and central obesity between ethnic groups within countries Among the English groups, English-Indian men and women had higher rates of overweight and central obesity than their English-White counterparts (Table 2) . English-Caribbean men had a similar rate of overweight, but had a lower rate of central obesity than White-English men. English-Caribbean women, by contrast, had higher overweight and central obesity rates than White-English women. All the differences persisted after adjusting for potentially explanatory factors. Among the Dutch groups, Dutch-Indian men and women had higher age-adjusted rates of overweight and central obesity than their White-Dutch counterparts; the differences hardly changed after further adjustments for potentially explanatory factors. The Dutch-African men had a lower prevalence of central obesity than White-Dutch, but only after adjusting for other factors. The Dutch-African women, by contrast, had higher overweight and central obesity rates than White-Dutch women; the differences persisted after adjustments for potential determinants.
Indian women in both England and the Netherlands had a higher prevalence of overweight than their White counterparts even if BMI X25 kg m À2 cut-off point was used (Appendix 2 Figure 2b ) rather than the WHO recommended cut-off point. For men, however, English-Indian men had a lower prevalence of overweight than White-English men, and there was no significant difference between Dutch-Indian and White-Dutch men if BMI X25 kg m À2 cut-off point was used (Appendix 2 Figure 2a ).
Cross country comparison of ethnic differences in overweight and central obesity
The Dutch ethnic minority groups, especially women, were relatively more disadvantaged than English ethnic minority groups. For example, the age-adjusted prevalence ratios for overweight and central obesity between English-Caribbean and White-English women were 1.29 (95% CI: 1.20-1.38) and 1.27 (95% CI: 1.17-1.38) compared with 1.68 (95% CI: 1.47-1.93) and 1.67 (95% CI: 1.48-1.88) between DutchAfrican and White-Dutch women. Similar robust differences were also observed between Indian origin women. These relative differences hardly changed after adjusting for other factors except for central obesity in Indian origin women where the CIs overlapped. In men the only robust differences were in Indian origin men; however, these differences attenuated and the CIs overlapped after adjusting for other factors.
Prevalence of overweight and central obesity within White, Indian and African groups Among Whites, both White-English men and women had a higher age-standardised prevalence of overweight (Figures 2a  and b ) than their White-Dutch counterparts (separate figures for overweight and obesity are given in Appendices 3 and 4). White-English men also had a higher prevalence of central obesity than their White-Dutch counterparts (Figure 3a ). Among Africans, the age-standardised rates of overweight and central obesity were higher in English-Caribbean men than their Dutch-African counterparts (Figure 2a and 3a) . The prevalence of overweight was similar (Figure 2b ), but the prevalence of central obesity was lower in English-Caribbean women than in Dutch-African women (Figure 3b ). Among
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Indians, the overweight rates were similar in both men and women (Figure 2b ). The same similarities were observed when BMI X25 kg m À2 cut-off was used (Appendix 2 Figures 2a and   b ). English-Indian women, however, had a lower prevalence of central obesity than Dutch-Indian women (Figure 3b) . In all groups, the differences hardly changed after adjustments for other factors though 95% CIs for English-Caribbean and Dutch-African men overlapped (Table 3) .
Discussions
Key findings
Our findings indicate high rates of overweight and central obesity in all ethnic groups in England and the Netherlands.
Ethnic inequalities in overweight and central obesity were observed in both countries, but the magnitude of the ethnic inequalities was greater in the Netherlands than in England. The previously known Dutch advantage of low prevalence of obesity was only seen in White men and women and African men. Dutch ethnic minority women, by contrast, were more obese than their English equivalents.
Strengths and limitations
Analysis of international datasets in multi-ethnic populations constitutes a potentially important approach, but so far very little attention has been paid to this. 10, 27 The success of this approach required collecting the original data from each national setting. This facilitated cross-standardisation 
47. Obesity between English and Dutch ethnic minority groups C Agyemang et al Obesity between English and Dutch ethnic minority groups C Agyemang et al of studies between countries, generated larger numbers for within and between group comparisons, and provided an important opportunity to examine more closely ethnic differences in overweight and obesity, and the contribution of other important factors. The data also have some limitations. First, studies were designed separately. The differences in the studies' methods may have introduced bias in the study estimates. Nonetheless, all the overweight and obesity indices were based on actual measurement using standardised methods rather than self-reported data. In addition, we restricted the analyses to the same age range, and all were age-standardised. In addition, different definitions were used to ascertain ethnic origin. Nonetheless, in all studies, participants confirmed their ethnicity during the interview by self-identification. Furthermore, we used the WHO recommended cut-off point to define overweight in Indians. Although this cut-off point is necessary as cardiovascular disease risk is commonly noted in South Asians at BMI levels that are traditionally considered 'ideal' 19 it makes direct comparison with other ethnic groups somewhat difficult. Nonetheless, Indian women in both England and the Netherlands still had a higher prevalence of overweight even if the X25 kg m À2 cut-off point was used, which indicates that these groups are at high risk of overweight-related morbidities. Second, the English data were based on one medium-size city in England, and a sample of the population of England while the Dutch data were based on one major city in the Netherlands, which may limit comparability of the study findings. Nonetheless, the majority of ethnic minority groups in both countries live in cities. 15, 28 In addition, similar patterns were observed for both English studies when compared with the Dutch study separately (data not shown). Lastly, we did not have data on all the relevant explanatory variables, such as diet and early life exposures that might contribute to the observed differences between groups. In addition, some of the key variables such as physical activity were based on self-reported data. Furthermore, we did not have valid data on other physical activity measures such as gardening and bicycling, and socio-economic position such as income. Future studies should explore further to what extent these factors contribute to the variations in overweight and central obesity between countries and ethnic groups.
Discussion of the key findings
There is a well-established relationship between obesity and mortality and morbidity from several chronic diseases, 1 and many ethnic minority groups have been affected in several countries. 5, 6 In our present study, although the rates of overweight and central obesity were comparatively high in both Indians and African women in both countries, substantial differences exist between the ethnic groups. In general, the English ethnic minority groups were better off than their Dutch ethnic minority counterparts when they are compared with the White populations especially in women. The national circumstances such as prevailing health behaviour and related policies 29, 30 have been suggested as possible factors for inter country differences in overweight and obesity. 3 The WHO MONICA Project, for example, found that secular changes in energy supply per capita differed substantially between European countries and were strongly associated with the trends in the prevalence of overweight and obesity. 30 Policy driven structural changes in the environment may shape eating and physical activity habits and consequently affect body weight patterns among ethnic majority as well as some ethnic minority groups. The comparatively low prevalence of overweight and obesity in the Netherlands is consistent with the comparatively high prevalence of physical activity levels. 29 Given the effect of wider national contexts, it was expected that the observed differences in overweight and obesity between the White populations of England and the Netherlands would be mirrored in the ethnic minority groups living in these countries. However, with the exception of African origin men, our findings, do not confirm this hypothesis. Contrary to expectation, English ethnic minority women had lower central obesity rates than their Dutch counterparts. The reasons for these unexpected findings are unclear. However, the well-known increases of overweight and obesity following migration may largely depend on broad range of contextual factors, including the degree of ethnic integration, health education and economic factors as highlighted in Figure 1 . These in turn influence a wide range of intermediate determinants of individual-level choices; and these may differ between countries. For example, lower integration to the host environment may result in a reduced benefit from national preventive measures. 31, 32 Many authors acknowledge that exposure to, awareness of and comprehension of the message of any health campaign is critical precursors to attitudinal and behavioural change. 33 In a study of integration, Duyvené de Wit and Koopmans, 31 found that the UK ethnic minority groups were more integrated than their counterparts in the Netherlands. 32 It may just be that the public health campaigns or weight loss methods may be less effective among Dutch ethnic minority women because of a lower level of integration into Dutch society. This in turn, may prevent them from benefiting from some of the most important aspects of Dutch life such as regular physical activity. These findings suggest that the relatively low obesogenic environment in the Netherlands coexists with a more negative environment for ethnic minority groups and highlights the need for further studies to identify factors such as migration related lifestyle changes and cultural factors that may contribute to the disadvantaged position of Dutch ethnic minority groups, particularly in women. This is highly relevant because we have recently shown that prevalence of diabetes is higher in Dutch Indians and African women than their English equivalents. 34 The higher rate of central obesity may contribute to their higher rates of diabetes. In addition, these findings may be relevant for
Obesity between English and Dutch ethnic minority groups C Agyemang et al several countries, particularly for countries with high proportions of ethnic minority groups. The results suggests that the fact that the host population has a relatively low prevalence of overweight and obesity does not necessarily mean that ethnic minority groups in that country are not at risk, and highlight the need for closer examinations across countries.
In conclusion, although ethnic inequalities were observed in both countries, the English ethnic minority groups were relatively better off than their Dutch counterparts. The previously known Dutch advantage was only seen in White men and women and African men. Dutch ethnic minority women had higher central obesity rates than their English counterparts contrary to our expectation, on the basis of national context. More efforts are needed to identify factors that may contribute to these observed differences. Future work needs to broaden the range of countries included, and refine the methods to enhance comparability. This may help in the development of health policy and planning initiatives to address these issues. Obesity between English and Dutch ethnic minority groups C Agyemang et al
